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' UNITED STATES PATENT OFFICE,

. BENJAMIN S. McCLELLAN, OF CHICAGO, ILLINOIS.

J OUB;NA'Q-BEARING— AND COMPRESSOR PROVIDED THEREWITH.

1,320,703,

To all whom it may concern: .

Be it known that I, Bexsamin S. McCrLeL-

LAN, ‘a citizen of the United States, resid-
ing in Chicago, in the county of Cook and
State of Illinois, have invented certain new
and nseful Improvements in Journal-Bear-
ings and Compressors Provided. Therewith,
of which the following is a specification.
This invention relates to journal bearings
which are adapted to be lubricated, and

which are proyided with means for prevent- .
ing the escape of ammonia.or a volatile or-

compressible fluid from a crank casing or
chamber of a compressor or device in con-
nection with which such bearings are to be
used. o : :

The principal object, of the invention is to

~ provide -a simple, economical .and efficient
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Journal bearing adapted to be lubricated
in an efficient manner and adapted to form
a support for a shaft or journal,—such, for
instance, as the crank-shaft of a compressor

“having a crank chamber or casing contain-

25

ing ammonia or volatile or compressible
fluid,—and provided with means for retain-

ing or preventing the escape of such fluid -

. without tightening the bearing or packing
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S0 as to cause unnecessary or avoidable fric-
tion. ‘ o :
Other and further objects of the invention
will appear from an examination of the fol-
lowing description and claims, and from an
inspection of “the accompanying drawings
‘which are made a part of this specificafion.
The invention consists in the features,
combinations, details of construction. and

_parts herein described and claimed.

In the accompanying drawings, Figure 1
1s & view 1n central vertical section of a
crank casing and journal bearing meclianism

" of a compressor, constructed in accordance
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with my invention and improvements, with
the piston mechanism, piston cylinder or
compression chamber, and other parts of the
compressc broken away or' omitted, and
with parts of the compressor shown in ele-
vation. R .

Fig. 2, an enlarged detail view in central
vertical section, of my improved journal

bearing, showing the same with a crank

-shaft journaled therein, with parts’ broken

away; and : -

. Fig. 8, a view in transverse vertical sec-.
tion, taken on iine-3, 3, of Tig. 1,

ken o ‘looking:
in the direction indicated by the arrows, and
showing in gection the separator ring which

Specification of Letters Patent.

is interposed Yoetween the journal or shaft
and the body of the packing box, and in con-
tact with the packing. '

In constructing a compressor provided
with a crank casing or chimber and journal
bearing mechanism made in accordance with
my invention .and improvements, I provide
a compressor, 1 having a main frame 2 and
a base 3, and- piston.mechanism and a pis-
ton cylinder or compression chamber hav-
ing ammonia inlet and outlet passages or
conduits adapted to communicate with coni-
pression and expansion and refrigerating
coils of 4 refrigerating apparatus, all of

- which may be of any desired. ordinary and

well known form, and which it is therefore
.deemed unnecessary and undesirable to de-
scribe in detail herein. ' '

The compressor is provided with a crank
case having end walls 4 and 5, and side walls
6 and 7 all forming a crank chamber or
crank and piston chamber 8 into or through
“which extends a crank shaft 9. The crank
shaft has.crank arms 10 which are located
in the crank chamber or casing, and are con-
nected by means of a wrist pin 11. A pit-
man 12 1s operatively connected-at its bot-
tom extremity with the-wrist pin in any
desired suitable or ordinarv and well known
manner, and is connected at its upper end
with a piston—not shown—for compressing
ammonia or volatile refriggrating fluid in
the piston cylinder or
ber of the compressor.

" The crank shaft 9 has'an end journal por-
_tion 13 journ:!isd in a journal bearing men-
ber 14 which 15 an annular flange or plate
15 mounted ;.. or forming a part of the end
wall 4 of the crank casing. This journal
bearing member comprising the parts 14 and
15, serves to entirely .close the opening in

~the end wall 4 of the crank chamber, and is
secured..in . position by means of bolts 17
end nuts 18 or'similar suitable securing
ineans. ’ L ! o

A suitable i ng or bushing 19, which
may be made o. Babbitt or other suitable
material is interposed between -the journal

13 and the annular sleeve. or bearing por-

tion 14; and an oil receptacle or poecket is
formed in the inner side of the beaping
member 15 and over the part 14¢. This oil
receptacle or pocket 20 has an upright in-
ner side wall 21; and the bottom of the
pocket-is-formed by the part 14, alveady- de-

scribed.  An oil hole 22 in the sleeve portior.
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14 communicates with a similar opening 23
in the Babbitt metal sleeve or bushing 19
and_1s adapted to conduct lubricating oil

© through the latter and into position to lu-

[

10

bricate the journal 18 and its bearing, The
tmouth of the oil pocket 20 is open in the

direction of the intevior of the crank cham-
ber and is in position adjacent to the crank
21, so as to receive lubricating oil carried
up from the lower portion of the crank con- -
taining chamber by the crank and pitman

mechanism. = The erank chamber is filled

" with oil up to a point which will cause the

15

crank to extend into the oil during at least
a part of each revolution of the crank shaft. -
The crank chamber is, by preference, filled -
with lubricating oil up to approximately the
level of the axial center of the crank shaft:

* The normal position of the top surface of
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the oil is indicated by:the broken line 24 in
Fig. 1. , : S
My improved journal.bearing 25 is con-
structed . as follows: A bearing head or
plate26, whichis, by preference, in the form
of an annular or circular flange, ?late or
head, is mounted .in position fo close the
opening 27 in the end wall & of the crank
chamber or casing. The bearing head or
plate 26 is secured in. position by means of
bolts 28 and nuts 29, or by similar suitable
securing means, and is provided with a cen-
tral hollow bearing box or sleeve portion 30
in which is mounted a Babbitt metal bush-
ing or bearing sleeve 31 having an oil open-
ing 32 in its upper side which communi-
cates with an oil passage 33, in the bearing

“box or hollow -inner journal bearing part

30. The part 30 forms the bottom of an
oil pocket or receptacle 34 which is formed
in the inner side of the bearing head or
plate 26 directly over the central hollow.
journal bearing box or sleeve 30. This oil
pocket, or reservoir 34 has an inner side wall

" 35 which is adjacent to the corresponding

45

crank arm 10, and of such a height as to

“ enable lubricating oil carried up by the.

50

crank and pitman mechanism to be thrown,
splashed or caused to pass into the oil pocket
or oil reservoir 34, for lubricating the .
journal 36 of the shaft 9, and its journal
hearing. " S _

The journal bearing head 28 is.provided

- with a hollow outwardly projecting packing
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box or stuffing box 87 ‘integral with the
part 26 and having an axial bore which en-

-circles the shaft 9, said shaft, when jour-

naled in the central hollow jowrnal box or
part 30, being concentric with the bore. An
inner annular flange 38 encircles the journal
36 of the shaft 9 and 1s located between the
inner hollow: bearing box part 30 and bab-
bitt bushing or bearing sléeve 31 and the

relatively large axial bote 37" of packing

box '37. _ . y
A ring 39, which is made, by preference,

11,320,703

of metal, is interposed between the shaft 9
and’ the inner wall of the pucing box 37.
The inner diameter” of this ring  is
such that it fits in sliding engagement with
and is adapted to permit the rotation of the
shaft 9, which it encircles; and the ring is
provided with an inner annular oil space
which is, by preference, in the form of an
annular grove 40 located between opposite,
preferably connected "or integral inner
flange or ring portions 41, 41. The ring is
also provided with a suitable number of
apertures or passages 42 each of which leads
outward radially from the inner annular oil

groove 40, and communjicates with an outer.

annular or peripheral groove 42, which, in
turn, communicates with an oil supply pas-
sage 44 in the packing box wall. I:)[Slis pas-
sage 44 communicates at one extremity, with
the oil reservoir. or pockét 34, and at its op-
posite extremity, with the upper part or top

of the grooved portion of the separating -

ring 89.  Interposed between the ring 89
and the inner annular flange 38 is a suitable
packing, preferably in the form of a pack-

"ing ring or rings 45 of compressible pack--

ing material, such, for instance, as what is

-commonly known as asbestos packing. Sim-

ilar packing material, which may be in the
form of packmf ‘Tings 46 of compressible
goacking material, is mounted in the packing

x 37.1n position to encircle the shaft 9 be-
tween the ring 39 and the outer extremity
of the packing box, where a packing gland
or similar retaining
position to encircle the shaft and engage

.the packing material ‘or rings of ‘compres- . .
sible packing material 46, and to press and

hold. the rings of compressible packing ma-
teria] in tight engagement with the ring 39,

-both sides of which are thus adapted to be
Leld in tight snugly.fitting engagenient with .
material - Jocated on

compressible pack:
opposite sides of said ring. .. . .-
‘The- gland - 47 ‘may be of any desired
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device .18 mounted in-
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ordinary and well known form of packing -

gland, and is adapted to be pressed into and
held in operative -position by any" desired
ordinary and ‘well known means, such, for
instance, as an ordinary cap .or cap nut
which may be of any desired ordinary and
well ‘known form, and is, therefore mnot

shown, or by similar or équivalent ordinary -
- and well known securing means mounted in
position to engage and press the gland in-

ward. e .
. It is well known to those skilled in the art

to which this invention relates that ammonia

or volatile refrigerating. fluid in gaseous

" form-escapes from the pision chamber or

compressor chamber.into the crank casing of
the compressor, when such . compressor,

‘forming a. part of a refrigerator system,

is in operation, and that great difficulty is

experienced, and it has in fact been found
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~structed as above described, is adapted to
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to be practically impossible by use of any

means known to the art or in use, to prevent’

the escape of volatile fluid or ammonia
from the crank casing or chamber while a
compressor is in operation, without tighten-

ing the packing around the crank shait so.

tight as to cause undue friction and inter-
fere with the rotation of the shaft in its
bearings. s

My improved journal bearing, when con-
cause an annular film or ring of lubricating
oil to form in the annular groove 40 in’ the
separator ring 39,-and also in the outer an-

nular groove 43 in said ring. " The oil in the

inner groove being in contact with and- in
position to encircle the shaft, and the il
in the outei groove being in contact with the
inner surface of the packing box 37, and the
oil .in both- grooves, as well as any other

liquid contained in said grooves being free

to pass from one to the othér of the grooves,

and the grooves being connected by the in--

tervening passage 42, and in position to re-
ceive oil from the passage 44 and to permit
the escape of ammonia gas or volatile fluid,
which ig lighter than oil, from said grooves
into the passage 44, so as to return through
said passage into the crank casing or cham-
ber, it is plain that any ammonia or volatile
fluid which may reach or enter either of the
oil grooves 40 or 43 will there rise through
the oil and pass upward into the passage 44
and into the crank casing, and will thus be
retained in the crank casing or chamber and
prevented from passing out along with the
iubricating oil. “The returning of the am-
monia or volatile refrigerating fluid to the
crank chamber or easing is thus accom-
plished in a simple and efficient manner and,
without the necessity of tightening the pack-
ing te such an extent as to interfere with the
votation of the shaft or to canse unnecessary
or avoidable friction, :

*The ring 89, with its inner and outer cir-
cumferential channels or annular grooves
flled with lubricating oil forms a liquid
seal. The oil-filled channels 40 and 43 are
adapted to communicate with and to per-
mit the passage of ammonia or volatile
fiuid into the passage 44 and through said
passage into the oil receptacle or reservoir
84 and into the crank casing or chamber 8
which eontains annuonia or volatile refriger-
ating fluid under: pressure when the appa-

_ratus s in operation. The passage 44 thus

forms a vent or return passage for perinit-
ting any ammonia which may reach the ring
39 or the oil-containing channels 40 and 43,
or cither of them, to pass upward through
the oil and through said passage 44 to the
erank chamber 8. in whatéver position the

ring 39 mayv happen to be placed so long as’

the channe? 43 is in position to eommunicate
with the passage 44, In other words, the

: ]

ring may be turned upon its axis to any ex-
tent while being placed in position, or may
be accidentally purtially rotated after being
placed in operative position without shut-
ting off the communication between the in-
ner oil channel 40-and the passage 44; and
the ring being in snug engagement with the
packing and with the oil channels adapted

“to communicate with the passage 44, co-acts

with the passage 44 and oil reservoir 34 anc
with the packing in trapping or separating
the anunonia or compressible refrigerating
fluid from the lubricating oil; and in pre-
venting the escape of ammonia. h
"1 prefer to make the ring 89 in one piece
rather than to make it in a plurality of
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ieces or in sections or in the form of a split
pls

ring; and I prefer to have the ring located
between rings of packing material rather
than to omit the rings 45 which are located
between the ring and the inner flange or
bearing part 38. I alse prefer to have the
walls of the channels 40 and 43 formed r:
both sides of the channels by ring porticus
rather than to have one wall of the channel
formed by a part of the box body or by a
separate packing ring mounted in position
to provide an oil channel between suck pack.
ing ring and the metallic ring. The annu-
lar channels 40 and 43 thus form an oil-
sealed chamber, and said chanuels, together
with the passage 44, form an oil-sealed con-
duit which comnminicates with the oil cham-
ber'34 and with the interior of the crank
case, acting to conduct compressible fluid
through the oil, to. the interior of the oil
chamber 84 and the crank case, as already
suggested. _ 4 :
T claim: o :
"1. In a device of the class described, a
journal bearing adapted to support a crank
shaft in position to.extend into a crank cas-
ing containing compressible fluid," an oil
chamber located in position to ¢onumunicate
with the interior of the crank casing and
adapted to contain oil for lubricating the

“journal bearing, means forming an annular’

oil channel adapted to encircle the shaft, for

holding oil in contact with the surface of

the shaft throughout its entire.circumfer-

ence, means for holding packing material in

position to encircle and engage the periph-

ery of the shaft outside 6f the annular oil.
channel, and & passage communicating with

the annular oil channel and adapted to

communicate with the interior of the crank

casing and acting to conduet compressible

fluid under pressure from said annular oil
channel to the interior of the crank casing.

2. In a device of the class described, a
journal bearing adapted to support a erank
shaft in position to estend into a crank cas-
ing forming a compressible-fluid-containing
chamber, an oil chamber lpcated in position
to communicate with the interior of the com-
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-conbaining  chan 1@1 and
ontain oil for lubri tuﬂ the
2. & Ting mounted in posifion

1ft and forming :m annu-
nel adapted to ‘hold o1l in con-
',w surface of the shait through-

wt e eleenin ference, means for hold-

O }x
m<r pae .m);r in position io engage the pe-

viphery of the s haft outside of the annular
vil chapnel for !i ed by said img), and a pas-
sage eomentinieating with the annular oil
annel and with the interior of the compres-
de-fluid-containing chamber, for wnduct
sy eomipressible fluid under pressure from

14

L

ib hr annulae ofl chonnel to the interior of
i comps e%:*no Tuid- coninmmg chamber,

e of the class described, a jour-
o to support a crank shaft
tend into a casing provided
0
toca tu; in pesitmn io
’z\ the interior of such com-
- containing chamber, means
01} channel adapted to
't for '(,idinff oil 1n contact
ce of the shaft v.momr}mut ity
nee, 4 p"mmw Lo\ neans
,.:‘m(guz';'x 1in the Dacking
encirele and engage the
wft outside of the annu-
an o1l passage leading
amber o said annular.oil
‘ming an oil-sealed conduit
conduct compr( ssible  fluid
i contained in sald pussage to the
~of said ol chamber.

4 In a device of the ciass described, a
al hearing adapied to support & erank
in p(%mf«n to endd into a casing
vided with 2 chamber wniammg com-
¢ fluid, a pa«lmw box, 2 ring mount-
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bow :ﬂ Kz()ahl
*"»}'n w(.g v ()4

[3 A

aar m} u

i

-t
8x1

> :i}(u king box i pos;?ion to encirele
nd pm ided with an annunlar oil

tad fo hold 011 in contact w lt

dapt
an outer znnular oil channel in

,vr containing - compressible . ¢

0,703

said ring, means afording communication
between said annular oil (-ha-vuln, an ol
chamber loeated in ’)oxltmn to conununicate
with the interior of said compressible-fluid-
containing chamber, and prov ided with an
0il passage leading from said oil cham
to said outer apnular oil channel, said p
sage and annular channels forming an oil-
sealed conduit agdpted to conduct compres-
sible fluid from t*lc oil-containing ‘mnuh"
pdssa«es into said oil chamber, and means
for holding packing material in the p 1ckzrm
box in position to encirele the shaft on the
outmde of and in contact with said ring.
In a davice of theselass deseri bul, th
com‘bnmhnn of, a compressor hav ing a ezum?'
asing forming a ehamber ada pteu {o con-
tain comnleqsxbk fluid under pressure, a
journal bearing secured to the casing and
d )teu to support a crank shaft in position.
tend into the compressible- ﬁmd COn-
tunmn chamber, an oil chamber located in
position to communicate wiih the interior of
the compressible-fluid- com,alnm,r* (h:unbur. 2
packing box, a ring mounted in the p(wlrmu
box and provided with an oil channel ad: apt-
ed to encirele the shaft for ﬂoldmgv oil in
contact  with. the surface of the shaft
throughout 1ts entire cireumference, an oil

".

passage- leading from saui first tlanefi
0il chamber to said sha t-encireling o\ chan-
nel, said passage and ohume? forming an

oil-sealed conduit adapted to conduct oDy
pressible fluid from the shaft-encirciing
channel to the compressible-fluid-containing
chamber formed by the erank case, and
means for holding packing material in the
paczuw box in mm{mn to encm le the z,-nxf-
and in contact with suid ring.
Signed at Chicago, 1linois,
of November, 1918 ‘

this 21st day

R BENJAMIN 8. McCLELLAN,
Witnenses :

Davip H. Frarcms R,
Harny 1. -\/P‘OMER.
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